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within the glass, but the change in the external volume of the globe will be almost the same*.
The correction now under consideration is thus the weight of 0*437 c.c. of air at the average temperature of the balance room. The density of this air may be estimated at 0'00122; so that the weight of 0'437 c.c. is 0'000533 gm. This is the quantity which must be added to the apparent weights of the gases. The former estimate was 0'00056 gm. The finally corrected weights are thus
H = 0-158531,       0 = 2-51777; and for the ratio of densities we have
15-882.
This corresponds to a mean atmospheric condition of pressure and temperature.
If we combine the above ratio of densities with Professor Morley's ratio of volumes, viz. 2'0002 : 1, we get, as the ratio of atomic weights, 15'880.
If we refer to the table, we see that the agreement of the first and third series of hydrogen weighings is very good, but that the mean from the second series is decidedly lighter. This may have been in part fortuitous, but it is scarcely probable that it was so altogether. Under the circumstances we can hardly reckon the accuracy of the final results as closer than ^^5-.
A word should perhaps be said upon a possible source of systematic error, viz. mercury vapour. There is no doubt that hydrogen passed over mercury takes up enough to cause a slow and superficial, but quite distinct, discoloration of sulphur over which it subsequently flows. In the experiments here recorded, the gas did not, indeed, flow over mercury in mass, but, inasmuch as mercury was used to secure the tightness of some of the joints, it is difficult to feel sure of its absence. Again, in evacuations conducted with a mercury pump can the vacuum be regarded as free from mercury vapour, which, it must be remembered, would not show itself upon the gauge of the Tb'ppler? If both the hydrogen and the "vacuum" were saturated with mercury vapour, the result of the weighings would, according to Dalton's law, be free from its influence. The same may be said of any volatile impurity arising from the grease f upon the stopcocks. As the
* For a spherical shell of glass of uniform thickness and with elastic constants following Poisson's law, the ratio of the difference of the internal and external expansion to either of them is 4«/3a, where t is the thickness of the shell, and a the mean radius. In the present application the value of a/t, deduced from the-measured circumference and from the weight of glass, is about 110.
{Perhaps an arrangement in which the external volume is directly measured would have been preferable. No allowance for expansion of water would then be needed.—Feb. 17.}
t Composed of vaseline and beeswax.ber applies strictly to the volume enclosed
